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Abstract—Our previous work has introduced the "Tsaap-
Notes" platform to increase the motivation and engagement of 
students in the process of collaborative note taking during 
lectures. In this paper, we introduce the approach "Notes as 
Feedback" which consists of recycling interactive questions 
asked during a lecture in order to semi-automatically build 
computer based self-assessment tests where feedback provided 
to students is based on the notes taken by students. A first 
experimentation on a group of 54 students enrolled in a 
computer science Master course helped to highlight the 
benefits of this work: increased participation in note-taking, a 
massive engagement of students to play the self-assessment 
tests, and improved student results at the final exam. 
Collaborative note taking; audience response system; 
computer based assessment; self-assessment; feedback 
I.  INTRODUCTION  
Several studies have shown the benefits of using 
collaborative note taking systems [12], micro-blogging 
systems [11] or audience response systems [3] during 
lectures. These three kinds of system have their own 
characteristics: micro-blogging is social-network oriented 
[13] and can be used with any Internet connected devices 
(laptops, tablets, smartphones, etc.) more and more available 
in classrooms [5]; collaborative note taking systems allow 
annotation of numeric resources, such as slides, presented 
during lectures [12], [19]; finally, audience response systems 
are better known to increase the engagement of the students 
during a lecture [6] and give the teacher opportunities to 
trigger and arbitrate constructive discussions among students 
[20]. In summary, collaborative construction of knowledge 
and increased engagement of students are the main 
advantages given by these systems. 
We presented in [19], Tsaap-Notes, a collaborative note 
taking platform based on a micro-blogging system and 
embedding an audience response system. The results of first 
experimentations on the use of the platform show that 
combining the features of each system the Tsaap-Notes way 
reinforces the benefits of each system used separately. More 
precisely, during the lecture, students take more notes after 
the presentation of the results obtained on an interactive 
question asked through the audience response system: the 
discussion among students and teacher triggered by the 
presentation of the results, i.e. the feedback from this 
presentation, is summarised and transcribed by the students 
in the form of notes. 
Some studies [15], [18] show that computer based 
assessments facilitate the provision of frequent formative 
assessments to large cohorts of students.  Also, the quality of 
the feedback provided to the students in the context of their 
work or of their assessment results is a key factor for 
successful learning [1], [7], [9]. D. Nicol and D. Macfalane-
Dick [17] recommend the use of online tests so that feedback 
can be accessible anytime, from any place and as many times 
as students wish.  
In this paper, we present our approach called Note as 
feedback designed to generate online self-assessment tests in 
a semi-automatic way by recycling the questions asked by 
the teacher and the notes taken by the students during a 
lecture. Students can access and run these online tests in the 
learning management system (LMS) of their institution; the 
feedback provided by the LMS is based on the notes taken 
by the students during the lecture.  
The paper is organized as follows: section II reviews the 
main features provided by Tsaap-Notes which the Note as 
Feedback (NaF) approach is based on; section III shows the 
motivations for the NaF approach; Section IV presents in 
detail the design and implementation of the NaF feature in 
Tsaap-Notes; finally we report a first experimentation with 
Master students of the University of Toulouse III before 
concluding and presenting some future work. 
II. THE TSAAP-NOTES PLATFORM 
Tsaap-Notes has been designed for collaborative 
annotation of the course material by students during lectures. 
The platform is presented in detail in [19], we review in this 
section only its main features.  
Tsaap-Notes is a web application 
(https://notes.tsaap.eu/tsaap-notes/) compliant with any 
device able to connect to the Internet (smartphone, laptop, 
tablets, etc.). Inspired by many web 2.0 and social network 
applications, each owner of an account on Tsaap-Notes can 
post a note, put into context a note with hash tags, mark a 
note as favorite, vote for a particular note or answer directly 
to a note posted by another user. Furthermore, Tsaap-Notes 
can easily be embedded in any web tools. For example, 
Tsaap-Notes has been integrated in a system for online 
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presentation of a course material [19], allowing students to 
annotate directly a fine piece of the course material (i.e. a 
particular slide). Fig. 1. illustrates the user interface of 
Tsaap-Notes embedded in a web page displaying a slide. 
 
 
Figure 1.  Tsaap-Notes embedded in web page displaying a slide 
 
The approach Notes as Feedback presented in the next 
sections is based on two key features of Tsaap-Notes: (1) the 
ability to gather notes into a same feed, what we called a 
scope in Tsaap-Notes, and (2) the audience response system. 
A scope is characterized by a name, a description and a URL 
(optional). It can be used to reference any kind of learning 
artifacts: a web resource, a course, an activity, a topic, etc. 
Any owner of a Tsaap-Notes account can create as many 
scopes as he wants and can indicate when creating a scope if 
he is a teacher or a learner around this scope. Fig. 5. 
illustrates a scope referencing a course hosted in the LMS of 
the University Toulouse III.  
The “Note as question” feature allows a teacher to post a 
note that is in fact an interactive question. The note must 
conform to the Moodle Gift format 
(https://docs.moodle.org/23/en/GIFT_format)  in order to be 
interpreted as a question by the audience response system 
embedded in Tsaap-Notes. Fig. 2. shows an example of a 
question written in Gift format. We adopted the Moodle 
format because our university uses it as LMS; in fact, any 
other format, such as IMS QTI [10], could be used to 
describe a question in Tsaap-Notes. During the lecture, the 
teacher controls the sequence of the student activity around a 
question: he decides when to start the survey, when to stop it 
and when to present the results to the audience. Fig. 3. shows 
the user interface presented to a student to answer a question 
while Fig. 4. illustrates the presentation of the results and 
shows a note taken by a student after this presentation. This 
note explains the reason why “8” was the good result; in fact, 
such a note is the transcription of all or only part of the 
feedback provided to the students after the presentation of 
the results. 
 
 
Figure 2.  Edition of a question following the Moodle Gift format 
 
Figure 3.  User interface to submit an answer 
Tsaap-Notes, combining an audience response system 
with a collaborative note taking tool, stimulates (1) 
constructive interactions between teacher and students after 
the presentation of the results on an interactive question and 
(2) the appropriation of this feedback by the students through 
the note taking. In order to facilitate the preparation of 
students for their exam, we decided to recycle questions and 
notes relative to these questions to semi-automatically create 
online self-assessment tests. 
 
 
Figure 4.  Presentation of the results with feedback transcription 
III.  WHY THE “NOTE AS FEEDBACK” APPROACH ? 
The question of feedbacks provided to the student during 
a computer-based self-assessment is tricky. In traditional 
online LMS (Moodle, Chamilo, Claroline, Blackboard or any 
IMS QTI compliant platform), the feedback is, by default, 
minimalist: for each question, the feedback consists of the 
score of the student for the current question and of the 
presentation of the correct answer. If the author of the test 
takes the trouble to specify additional explanations (general 
or even for each possible choice) then the LMS is able to 
provide the students with this additional feedback. This way 
of managing the feedback raises some issues: (1) the manual 
completion of the feedback by the teacher for each question 
is time consuming so that it is rarely done, (2) the feedback 
provided by the system is the same for all students [2], (3) 
the feedback given by the teacher may not be understood by 
the student because it is not written in the student dialect [4], 
[8], and finally (4) the feedback is independent of the initial 
learning context while this characteristic offers guaranties on 
its quality [2]. Also, because of the constant increase of 
students enrolled at the university, the idea of a single 
teacher providing a quality feedback to each of his students 
is simply not sustainable [17]. The use of student productions 
as feedback has already been explored. For example, in [14], 
messages posted by students on a bulletin board are archived 
by the teacher to be reused as source of feedback for other 
students. The experimentations described in [16] promote the 
use of audience response system during lectures to build 
feedback coming either from the teacher or the learners.  
The Note as Feedback approach initiated in our work 
consists of reusing the notes taken by students during a 
lecture as source of feedback provided to these same students 
in the context of self-assessment. With this approach (1) the 
teacher doesn’t have to enter the feedback manually 
(although the teacher is always the indirect source of the 
feedback), (2) a specific feedback corresponding to what the 
students transcribed during the lecture is delivered to the 
students (different lectures addressed to different group will 
produce different feedbacks to the students of each group), 
(3) improves the chance that the feedback will be understood 
by the students because it comes from their own production, 
written in their dialect, and (4) provides a direct connection 
between the feedback and the corresponding initial learning 
context (the initial lecture or activity where the students took 
notes). 
IV. TSAAP-NOTES AND THE GENERATION OF SELF-
ASSESSMENT TESTS 
 
  
Figure 5.  Export of the questions relative to a scope 
In order to help the creation of a self-assessment test 
based on the interactive questions asked during the lecture, 
we designed and implemented the “Export questions” feature 
in Tsaap-Notes. The owner of a scope (the teacher in our 
case) can export all questions linked to his scope; Fig. 5. 
illustrates the user interface of Tsaap-Notes allowing the 
teacher to trigger the export. The export engine finds all 
questions for the current scope and then, for each question, 
finds all notes taken by the students on the current processed 
question. These notes are injected as general feedback in the 
specification of the question. As mentioned in section II, the 
export function generates a file that conforms to the Moodle 
Gift format. Therefore, the generated file can be imported in 
any Moodle platform through the import function that a 
teacher can use to populate the question bank of a course. 
The teacher can modify the specification of an imported 
question using the edition form provided by Moodle (see 
Fig. 6.). The field “General feedback” is automatically filled 
with the notes taken by the students during the initial lecture. 
So, when the students run a test on Moodle containing such a 
question, they receive for each question a feedback with the 
score they obtained on the question, the correct response and 
the notes they took during the lecture. Fig. 7. shows the user 
interface provided by Moodle to display the feedback 
addressed to a student who ran a self-assessment test. 
 
 
Figure 6.  Edition in Moodle of a question imported from Tsaap-Notes 
 
Figure 7.  Display of the feedback addressed to a student in Moodle 
The “Notes as feedback” approach gives the teacher the 
opportunity to reuse the material built by himself (the 
questions) and by the students (the taken notes) during 
lectures so that, he has only to select the imported questions 
coming from Tsaap-Notes to compose the self-assessment 
test. Also, students can receive a quality feedback, meaning 
an understandable feedback connected with the lecture they 
took part in while the teacher don’t have to work on it 
outside the lecture (no need for him to fill complementary 
explanations for each question in the form edition). 
The “Note as feedback” system allows the introduction 
of a computer based self-assessment activity that gives the 
students the opportunity to work anytime, from anywhere, as 
many times as they want. Furthermore, these self-
assessments add value to the students’ engagement during 
lectures by recycling the notes they took during an activity 
mainly directed by the teacher. 
V. FIRST EXPERIMENTATION 
The "Notes as Feedback" system was tested on a group 
of 54 students enrolled in the first year of a computer science 
Master course entitled "Developing Applications with Java 
EE". Out of these 54 students, only 35 were there during the 
10 hours of lecture, which is an average rate of 65% of 
participation. The teacher asked students 82 interactive 
questions via the Tsaap-Notes platform. 26 students 
answered the questions, which corresponds to an average 
rate of 74% of the audience of the lecture.  
We show in this section the results of this first 
experimentation: an increase in the number of notes taken by 
students on the interactive questions, a large participation in 
the self-assessment tests, and the improvement of students 
results at the final exam. 
A. Participation in note taking 
At the beginning of the experimentation (during the first 
hour of lecture), the Tsaap-Notes platform was briefly 
introduced to students. The students were informed that the 
interactive questions asked by the teacher during the lecture 
would be reused in self-assessment tests hosted in the 
Moodle platform. During the first 6 hours, the export feature 
with the recycling of the notes taken by the students was not 
available in Tsaap-Notes; therefore, the students were not 
informed that their notes would be reused in the self-
assessment tests. On this first period of the experimentation, 
students took few notes on the interactive questions: for 55 
questions, only 6 notes were posted, which corresponds to a 
rate of 10%. At the beginning of the seventh hour of lecture, 
students were informed that the notes they take would be 
reused in the self-assessment tests. During the 4 last hours of 
lecture, 27 questions were asked; the students posted 14 
notes, which corresponds to a rate of 52%. 
The first notable result of this experimentation is that the 
reuse of notes taken by students in the self-assessment tests 
significantly strengthened the note taking on the interactive 
questions: concrete utility of taken notes encouraged students 
to take notes. 
B. Participation in self-assessment tests 
Two sets of tests were created on the Moodle workspace 
corresponding to the course concerned by the 
experimentation: the first set did not contain any notes taken 
by the students while in the second set, the notes taken by the 
students were used as the source of the feedback. Tests 
without notes where ignored by almost all students: only 4 
students ran these tests and then 3 of them switched to 
second set of tests. 47 students, which correspond to a rate of 
87% of the students enrolled in the course, ran the self-
assessments tests containing feedback coming from taken 
notes.     
Here is a second notable result: all students prefer 
running tests with feedback based on their notes, rather than 
running tests without feedback. We can infer from this 
observation that students consider as really useful the 
feedback based on their own taken notes provided during the 
computer based self-assessment tests. 
Let’s notice that, in our experimentation, we did not 
consider creating a set of tests with feedback entered by the 
teacher. This option has been intentionally discarded because 
our goals consist of (1) addressing issues coming from this 
traditional approach where the teacher enter the feedback for 
each question (cf. section III: the cost of manual 
specification of the feedback and the risk of an inappropriate 
feedback, etc.), and (2) increasing the engagement of 
students in the note taking process by giving value to their 
production. 
C. Results in the final exam 
At the end of the course, a test containing 102 questions 
and counting for 30% of the final grade was submitted to the 
students. In these 102 questions, 82 questions came from 
Tsaap-Notes. The numerical values in this set of questions 
were modified in order to limit the rote learning effect. The 
results in 2014 were radically different from those obtained 
in the previous year (the course in its actual form has only 
been existing for two years): the average mark in the test was 
17/20 with a standard deviation of 1.48 (Fig. 8. illustrates the 
distribution of the grades in 2014), while the average ones in 
the previous year was 11.92 with a standard deviation of 
3.26. 
 
Figure 8.  Distribution of grades in the computer based assessment in 2014 
The system used in the context of our teaching, which 
integrates the platform Tsaap-Notes and a set of self-
assessment tests, has led to a remarkable increase in student 
performance on the computer based assessment at the final 
exam. The comparison of the results above, however, must 
be tempered by the significant differences presented by the 
two summative assessments: in 2013, the test consisted of 54 
questions only (102 in 2014) and only 20 questions were 
common to both exams. Also, it is hard to distinguish, in the 
system, what had the strongest influence: in 2013, the Tsaap-
Notes platform was not integrated within the teaching, and 
the self-assessment tests were not available to students. 
VI. CONCLUSION AND PERSPECTIVES 
The Tsaap-Notes platform combines micro-blogging 
features with audience response system in order to foster 
collaborative note taking by students during lectures. 
Especially, Tsaap-Notes gives the students the opportunity to 
take notes as a whole or to focus on a specific part of the 
course material such as a slide or an interactive question. 
In this paper, we presented the new feature called “Notes 
as feedback” which consists of recycling the questions and 
notes produced in Tsaap-Notes in order to semi-
automatically generate computer based self-assessment tests. 
The tedious task of creating such test is now limited: teachers 
only have to create the test; they don’t have to elaborate the 
questions that make up the test. These tests, carried out in a 
learning management system such as Moodle, provide the 
students a feedback based on the notes previously taken by 
these students. 
The results coming from the first experimentation are 
encouraging: (1) students are more engaged in note taking 
when these notes are reused in self-assessment tests; (2) self-
assessment tests resulting from the “Notes as feedback” 
approach are massively played by the students; (3) the 
implementation of the whole system (Tsaap-Notes and self-
assessment tests) has a very positive impact on the results of 
the students in their final computer based assessment. 
These results lead us to continue our research on semi-
automatic generation of computer based assessment tests 
reusing student notes as the source of feedback. The 
approach developed in Tsaap-Notes is a first step in the 
personalization of computer based self-assessment tests. 
Indeed, the tests generated from Tsaap-Notes are built with 
questions asked by the teacher during lectures and the results 
and answers of each student are recorded. The notes taken by 
the students on the displayed results for these questions are 
recorded too. All these elements could be used to provide 
each student with a personalized set of tests taking into 
account his profile. In the tests generated by Tsaap-Notes, 
the feedback is already more than a generic production 
identical for all students: the students, in the context of 
lectures they participate in, build the feedback. While this 
contextualization of the feedback corresponds only to a 
group level adaptation (a group of students participating in 
the same lecture), some research could allow us to adapt the 
feedback at each person’s level inside the group. In our 
current work, we try to answer the following questions: how 
to build a student profile in the situation of self-assessment? 
How to extract from the elements recorded in Tsaap-Notes 
the relevant information to build personalized tests? Which 
algorithms and recommendation mechanisms should be 
implemented?   
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